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54 Semi-duplex modem for GSM radiotelephone network. 

57 The modem can receive digital data 12 and transform 

them into analog data 14 of the same type as the one for 
voice and designed to be processed by a GSM codec. The 
modulator part 1 includes a logic gate circuit 5, a series 
of frequency generators 6-9, a multiplexer 10 and a time- 
varied amplifier 11. 

- The modem allows the attachment of IWF units to the 
GSM network. 
Fig. 1 
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The GSM (Group Special Mobile System) network allows 
the intercommunion of mobile radiotelephones between each 
other as well as between a radiotelephone and a normal 
phone through the STN (Switched Telephone Network) network. 

With a GSM radiotelephone, the handset transmits analog 
vocal data, which is then transformed by an encoder-decoder 
(Codec) into a 14 kbits/s digital flow for transmission on 
broadcast channel. This flow, on the ground-based part of 
the GSM network, is transformed into 64 kbits/s, for 
intercommunication with the STN network. The STN network, 
in its main infrastructure, carries the telephone signal of 
300 to 3400 Hz in a digital form through sampling at a 
frequency of 8 kHz, at a rate of 8 bits per sample, which 
represents a data flow of 64 kbits/s. 

The GSM codec was designed to transmit voice and is not 
well suited to the transmission of modem data (modulators- 
demodulators) . 

However, the STN network is routinely used for the 
transmission, other than voice, of modem signals 
transmitting data occupying the same 3 00-3400 Hz band. In 
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order to offer the same service on the GSM network, it was 
anticipated that the transmission of data on GSM would take 
place digitally, which leads to a better usage of the 
spectrum and to a stronger transmission. 

Consequently, a data transmission mobile GSM transmits 
digitally, at specified rates determined by the GSM 
standards; for example, 9600 or 4800 bits/s. At the 
intercommunion level with the STN network, with the help of 
IWF ( interworking functions) units, including series of 
modems following the CCITT standards, the digital data is 
transformed into analog signals. 

Such a digital transmission is satisfactory for the 
intercommunion of two mobile radiotelephones between each 
other, but it has some inconvenients . 

First, to communicate with data transmission terminals 
on the STN network, the interworking functions must be 
available on the GSM. Second, the transmission is limited • 
to the usage of normalized modems, which, furthermore, do 
not insure a complete confidentiality of transmission. 
However, two parties can very well want to control the 
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modulation system from one end to the other and use 
specific protocols adapted to the global error rate as well 
as to the application. The same goes for the transmission 
of short messages within a fleet of vehicles, and 
typically, for the transmission of a large quantity of 
inf ormation or low rates . 

This invention is designed to circumvent these 
inconvenients, meaning, and possibly, to attach IWF units 
of the GSM network. 

For this purpose, this invention concerns a semi-duplex 
modem characterized by the fact that it is tailored to 
receive digital data and to transform them into analog. data 
of the same type as the one for voice and designed to be 
processed by a GSM codec or vice-versa. 

The data transmitted by the modem of the invention 
looks like voice data, without actually being some, which 
allows the parties to intrude on voice circuits on the GSM 
network and thus avoid the inconvenients of the IWF units. 

Consequently, and for example, the modem of the 
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invention can be substituted to the microphone and speaker 
of a GSM radiotelephone and serve as interface between such 
a radiotelephone and a telematic terminal with screen and 
keyboard, for commercial use. The digital data from the 
terminal of a subscriber is transformed, inside the modem, 
in pseudo analog voice data, crosses the codec of the 
radiotelephone and comes out at a transposed rate of 14 
kbits /s in the GSM network at 64 kbits /s without having to 
go through the IWF units before crossing the STN network 
and arrives in the telematic terminal of another 
subscriber, with a transparent communication from one end 
to the other between the two subscribers. 

We must point out that the invention, ultimately, goes 
against the technical evolution we have seen up to now. 

In the preferred production form of the modem of the 
invention, amplitude-modulated means and/or low rate 
frequency are provided, appropriately at 300 bauds. The 
resulting signal is thus equipped of characteristics 
similar to the ones associated with the human voice, as far 
as the GSM codec is concerned. Conversely, a high rate and 
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the phase modulation, usually adopted in performing modems, 
do not cross the GSM codec very well. 

Again, preferably, the modem of the invention has means 
of generating signals of a frequency chosen among many, 
preferably four, and an amplitude also chosen among many, 
preferably two. The modem then converts input digital data 
into output signals chosen between eight (2 3 ), either on 
three bits and eight states by baud, with a total rate, in 
the case of a modulation rhythm of 300 bauds, of 900 
bits/s . 

The invention will be better understood with the help 
of the following description of two forms of production, in 
reference to the drawing attached on which: 

The figure 1 is a schematic representation in blocs of 

the modulator of the first form of production of the 

modem of the invention. 

The figure 2 is a schematic representation of the 
demodulator of the first form of production of the 
modem of the invention. 

The figure 3 is a schematic representation of the 
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modulator of the second form of production of the modem 
of the invention. 

The figure 4 is a schematic representation of the 
demodulator of the second form of production of the 
modem of the invention. 

The modulator 1 of the semi-duplex modem of figure 1 
includes a clock 2, a shift register 4, a logical gate 
circuit 5, a series of four frequency generators 6-9, a 
multiplexer 10 and a varied gain amplifier 11. 

In the example considered, the modulator can supply 
eight states corresponding to four frequencies and two 
amplitudes. The two amplitudes corresponding to two 
different gains A 1 , A 2 of the amplifier 11, here 1 and 2. 
The four frequencies of the four generators 6-9 are here, 
but they could be different, fl = 900 Hz, f2 = 1100 Hz, f3 
= 13 00 Hz, f4 = 1500 Hz, generating a spectrum perfectly 
compatible with the passing band of the STN normal switched 
telephone network, which varies from 300 to 3400 Hz, and 
with the response in pure frequency from the GSM codec 
(known to surpass 2000 Hz) , allowing, in between the GSM 
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and STN networks, to associate two telematic terminals from 
a subscriber caller and a subscriber called connected to 
one or the other of the two networks. 

The clock 2 supplies here 900 bits per second. The bits 
from the input digital signal 12 are consolidated in packs 
of three, or tribits, through a register 4 receiving the 
bits in serial at 900 bits/s and by repeating them in 
parallel in a register 4' at a rate of 3 00 Hz supplied by 
the divider 3. The last two bits proceed with the selection 
of the frequency, conducted in the gate circuit 5, 
connected to register 4', according to the following table: 
[Table] 00 fl 

01 f2 

10 f3 

11 f4 

to order the start up of the generators 6-9. 

The first bit proceeds with the selection of the 
amplitude and orders the gain of the amplifier 11. 

Consequently, the first cell of register 4 is connected 
to the gain order of the amplifier 11, the last two cells, 
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to the gate circuit 5. 

Please take note that the grouping of the input bits 
into tribits is conducted without phase reference, which is 
not significant in any way. Similarly, it does matter if a 
0 or 1 bit orders a gain 1 or 2 from the amplifier 11. The 
demodulator of the modem of the subscriber called in fact 
recuperates the clock signal 13 of the clock 2 and the 
demodulation is carried out exactly following the reverse 
steps of the modulation. 

The signal supplied by one of the generators 6-9, which 
crosses the multiplexer 10, is amplified, according to one 
or the other of its two gains, by the amplifier 11, which 
supplies the output signal 14 . 

The demodulator 15 of the first form of production of 
the semi-duplex modem in figure 2 includes a gain automatic 
control circuit 16, which is connected to an amplitude 
detector 17 and a clipper 18, and receives the input signal 
21. The detector 17, connected to a clock extractor 20, 
supplies the first amplitude bit, which is stored in the 
first cell of a shift register 19. The clipper 18 is 
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connected to the input of a frequency demodulator 22 whose 
output is connected to a threshold element 23 which 
supplies with two wires, connected to. the extractor 20, the 
two frequency bits which are stored respectively in the 
last two cells of register 19. The extractor 20, known as 
such, proceeds with the extraction of the clock signal 24, 
at 900 Hz, here through phase locked loop. A clock signal 
24', at 300 Hz, causes the parallel copy of register 19 in 
a register 19' that is emptied in serial at the same rate 
as the clock 24 at 90 0 Hz to establish the output digital 
signal 25. 

The modulator 26 of the second form of production of 
the semi-duplex modem in figure 3 includes a clock 30, a 
clock divider 31, a shift register 32, a commercial modem V 
21 with frequency modulation and specified delay, tagged 33 
on the drawing, a variable gain amplifier 34, a delay line 
35, between the register 32 and the amplifier 34, to create 
a delay equal to the one from modem 33. 

In this second example, the modulator 2 6 is structured 
around a commercial modulator and supplies only four 

Shibata Language Services • 1450 NW 5th CT • Gresham OR 97030 
TEL: (503) 666-4327 • FAX: (503) 661-3141 
E-mail: shibatalanguage@compuserve.com 


Page : 12 

French -> English Publication Number: 0 545 783 Al 

Stoel Rives LLP 

possible states corresponding to two frequencies and two 
amplitudes possible. The modem 33, which can be, for 
example modem EF7910 from Thomson, can supply a modulated 
signal at 980 Hz and 1 180 Hz. The clock 30 supplies here 
600 bits per second. The bits of the input digital signal 
27 are consolidated by pairs through register 32, which 
receives them in serial at 600 bits/s and repeats them in 
parallel in a register 32' at a rate of 300 Hz supplied by 
the divider 31, which divides by two. The last bit proceeds 
with the selection of frequency in the modem 33 and the 
first bit to the selection of amplitude and orders the gain 
of the amplifier 34, which supplies the pseudo analog voice 
signal 28. 

The operation of the modulator 2 6 is identical to the 
operation of the modulator 1 and can only be differentiated 
by the replacement, by the commercial modem 33, of the gate 
circuit 5, of the series of generators 6-9 and of the 
multiplexer 10. 

The demodulator 36 of the second form of production of 
the semi-duplex modem in figure 4 is very similar to the 
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demodulator 15 in figure 2, with a gain automatic control 
circuit 37, an amplitude detector 38, a clipper 39, a clock 
extractor 42 and two registers 41 and 41', here with two 
cells. The demodulator 36, whose operation is identical to 
the operation of the demodulator 15, can only be 
differentiated at the structural level by the replacement, 
by a modem V 21, the same as modulator 26, tagged 40 in the 
drawing, of the frequency demodulator 22 and the threshold 
element 23, on one side, and the connection of a delay line 
43 between the detector 38 and the extractor 42. 

We have just described two modems converting input 
digital data into output signals chosen among numerous 
possible states corresponding to various modulation 
frequencies (4 or 2) and modulation amplitudes (2) . Of 
course, we can ponder these frequency and amplitude 
parameters differently and, for example, discard the 
amplitude modulation completely. 
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Patent Claims 

1. Semi-duplex modem characterized by the fact that it is 
built to receive digital data (12; 27) and to transform 
them into analog data (14; 28) of the same type as the 
one for voice and likely to be processed by a GSM codec 
or vice-versa. 

2. Modem according to claim 1, in which amplitude 
modulation means are provided (4, 4', 11; 32,32', 34). 

3. Modem according to claim 2, in which a signal 
generation modulator (1;26) is provided at an amplitude 
chosen among many. 

4. Modem according to claim 3, in which the modulator 
(1;26) includes an amplifier with two gains (11;34) . 

5. Modem according to one of the claims 1 to 4, in which 
means of signal generation in frequency are provided 
(4-10;32,32 # ,33) . 

6. Modem according to claim 5, in which a signal 
generation modulator (1;26) is provided at a frequency 
chosen among many. 
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7. Modem according to claim 6, in which the modulator (1) 
includes a logic gate circuit (5) , a series of 
frequency generators (6-9) and a multiplexer (10) . 

8. Modem according to claim 6, in which the modulator (26) 
includes a commercial frequency modulator modem (33) . 

9. Modem according to one of the claims 1 to 8, in which 
the digital data (12; 27) is received in a shift 
register (4; 32) . 

10. Modem according to claim 7, in which a demodulator (15) 
is provided including a frequency demodulator (22) and 
a threshold element (23) . 

11. Modem according to claim 8, in which a demodulator (3 6) 
is provided including a commercial frequency modulation 
modem (40) . 

12. Modem according to one of the claims 10 and 11, in 
which the modulator (1;26) includes a clock (2; 30) and 
the demodulator (15; 3 6) includes two shift registers 
(19,19' ;41;41' ) operated by a clock extractor (20;42) 
with phase locked loop extraction. 
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